Introduction
Adolescents who smoke are 11 times more likely to try marijuana than those that do not smoke, and although adolescents who already are cigarette smokers make up only 12% of marijuana non-users, they make up almost half of those who initiate marijuana use (reviewed by Hornik, 2003) . In addition, nicotine use between ages 14 and 17 years predicted progression to cannabis use (Hofler et al., 1999) and high school seniors who used cigarettes before the age of 13 used marijuana 3.3 times more than those who had never smoked (Merrill et al., 1999) . Because many adolescents begin with nicotine and progress to other drugs of abuse (Kandel, 1975) , it has been theorized that use of cigarettes in adolescents leads to the use of marijuana. However, an earlier study did not establish causality between nicotine and marijuana (Kandel et al., 1992) . In a later long-term study of smoking patterns of Israeli smokers, an economic model was used to study progression from cigarette smoking to marijuana use (Beenstock and Rahav, 2002) , and that study showed that when cigarettes were less expensive, marijuana use was higher. Other researchers have postulated a reverse pattern: that marijuana use leads to smoking (Tullis et al., 2003) .
Laboratory studies have shown that adolescent rats have a unique response to nicotine compared with adult rats, although the findings vary. For example, exposure to nicotine changes nicotine receptor density, and these changes vary according to age of the subject during exposure, as well as the type of nicotinic receptor measured. It has been reported that, in general across brain regions, periadolescent male rats show higher densities of a4b2* compared with adult counterparts, but that nicotine pretreatment caused a greater upregulation of that receptor subtype in adults than in adolescents (Doura et al., 2008) . In contrast, there was a down-regulation of the a6 receptor subtype, A significant number of youths use cigarettes, and more than half of the youths who smoke daily also use illicit drugs. The focus of these studies is on how exposure to nicotine affects subsequent responses to both nicotine and cannabinoids in adolescents compared with adults. We have shown previously that chronic treatment with nicotine produces sensitization to its locomotor-activating effects in female and adult rats but not male adolescent rats. To better understand the effects of nicotine on adolescent and adult rats, rats were injected with nicotine or saline for 7 days and, on day 8, either challenged with delta-9-tetrahydrocannabinol (D9-THC) or the cannabinoid agonist CP 55,940 and tested for locomotor activity, or the brains were removed for quantitative autoradiography studies of the cannabinoid 1 receptor. A separate group of rats was treated with nicotine plus the cannabinoid antagonist AM 251 and then challenged with CP 55,940. In adolescent male rats, nicotine administration led to sensitization to the locomotor-decreasing effects of both D9-THC and CP 55,940, but in adult male rats, the response to either drug was unchanged compared to controls. The effect of nicotine on CP 55,940-mediated locomotor activity was blocked by co-administration of AM 251 with the nicotine. Further, cannabinoid receptor density was increased in the prelimbic prefrontal cortex, ventral tegmental area, and select regions of the hippocampus in adolescent male rats pretreated with nicotine compared to vehicletreated controls. There were no significant changes in cannabinoid receptor binding, however, in any of the brain regions examined in adult males pretreated with nicotine. The prelimbic prefrontal cortex and the hippocampus have been shown previously to be involved in stimulant reinforcement; thus it is possible that these changes contribute to the unique behavioral effects of chronic nicotine and subsequent drug administration in adolescents compared with adults.
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